Granule cell dispersion is not accompanied by enhanced neurogenesis in temporal lobe epilepsy patients.
Granule cell dispersion (GCD) in the dentate gyrus is a frequent feature of Ammon's horn sclerosis (AHS) which is often associated with temporal lobe epilepsy (TLE). It has been hypothesized that GCD may be caused by an abnormal migration of newly born granule cells. To test this hypothesis, we used markers of proliferation and neurogenesis and immunocytochemical methods as well as quantitative Western blot and real-time RT-PCR analyses in surgically resected hippocampi from TLE patients and controls. Below the age of 1 year, Ki-67-immunopositive nuclei were detected in the subgranular zone of the dentate gyrus, but not in the dentate of TLE patients independent of age. The expression of the proliferation marker minichromosome maintenance protein 2 (mcm2) and of doublecortin (DCX) decreased significantly with age in controls and in TLE patients, but the expression of both proteins was independent of the degree of AHS and GCD. Quantitative real-time RT-PCR confirmed these findings at the level of gene expression. In contrast, immunocytochemistry for glial fibrillary acidic protein (GFAP) and vimentin as well as Golgi staining revealed a radially aligned glial network in the region of GCD. GFAP-positive fiber length significantly increased with the severity of GCD. These results indicate that epileptic activity does not stimulate neurogenesis in the human dentate gyrus and that GCD probably does not result from a malpositioning of newly generated granule cells, but rather from an abnormal migration of mature granule cells along a radial glial scaffold.